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Abstract 
Engaged learning in reading research articles is essential for graduate students because they need to do research. Most of research 
on engaged learning has focused on students’ concentration on learning. In this study, we focused on engaged learning in reading 
research articles. The aim of this research was to verify the quality of the developed engaged learning in reading research articles 
measure. One hundred Chulalongkorn University graduate students completed the developed engaged learning in reading 
research articles measure. The measure consisted of 24 items. Data were analyzed by confirmatory factor analysis. Results 
showed that the newly developed measure appeared to be valid and reliable.  
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1. Introduction 
Graduate students must read research articles to gain their newly knowledge in their fields (Reis, Eckert, 
McCoach, Jacobs, & Coyne, 2008) because reading research articles can help students develop their analytical 
thinking skills (Liem, Lau, & Nie, 2008) and research skills. 
Measuring engaged learning in reading research articles can indicate the degrees of students’ engaged learning 
that could lead to enhance their engaged learning in reading research articles. Therefore, studying on developing the  
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engaged learning in reading research articles measure is essential. The aim of this research was to verify the quality 
of the developed engaged learning in reading research articles measure. 
 
1.1 Engaged learning in reading research articles 
 Many inventories addressing engagement consisted of 3 main components; absorption, dedication, and vigor 
(Schaufeli, Salanova, Gonzalex-Roma, & Bakker, 2002; Schaufeli & Bakke, 2003). Absorption is behaviors that 
refer to being happily immersed in one’s work and hard to detach from it so that times passes quickly. Dedication is 
behaviors that refer to feeling enthusiastic and proud about one’s job, and feeling inspired by it. Vigor is behaviors 
that refer to high levels of resilience and energy, and willingness to invest effort.  
 In this research, absorption of learning is learning behaviors consisted of two components (concentration and 
enjoyment) that refer to being totally and happily immersed in reading research articles and having difficulties 
detaching oneself from it so that times passes quickly and one forget everything else during reading research 
articles. Dedication to learning is learning behaviors consisted of two components (value and energy) that refer to 
deriving a sense of significance from reading research articles, feeling enthusiastic and proud about reading, and 
feeling inspired and challenged by it. Vigor in learning is learning behaviors consisted of two components (mental 
effort and mental capacity) that refer to high levels of energy and resilience and the willingness to invest effort on 
reading research articles. 
 
 
Fig.1. Measurement model for the second-order factor model of engaged learning in reading research article. 
2. Methodology 
2.1 Participants 
According to Bentler and Chou (1987) the appropriate sample size for structural equation model analysis was 5 to 
20 times of estimated parameters. There were 19 estimated parameters in this model. Therefore, the appropriate 
sample size was at least 95 participants. In this research participants were 100 graduate students at Chulalongkorn 
University (27 males and 73 females with the average age of 25). 
 
2.2 Measure 
2.2.1 Engaged learning in reading research articles measure 
 Twenty four items were developed from engagement measures of Schaufeli & Bakker (2003) Green, Rhodes, 
Hirsch, Suarez-Orozco, & Camic (2008) Suarez-Orozco, Pinmentel, & Martin (2009) Fan & Williams (2010) 
Maulana, Opdenakker, Stroet, & Bosker (2012). Engaged learning in reading research articles measure consists of 3 
main components, absorption, dedication, and vigor (8 items for each main components). The participants indicated 
their agreement or disagreement with the statements on a 5-point scale (5=agree, 1= disagree). Some example items 
were as follows: I forget everything else around me when I am reading research articles (absorption), Reading 
research article inspires me to do research (dedication), I read intensely although the article is difficult to understand 
(vigor). 
 
2.3 Data Analysis 
 Tests for the factor structures of the overall quality of engaged learning in reading research articles among 
graduate students were based on confirmatory factor analysis (CFA). 
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3. Results  
3.1 Reliability 
 An aspect of reliability in this research is considered by internal consistency, also called stability. Table 1 
showed the internal consistencies of the measure.  Cronbach’s alpha of eight items for absorption of learning and 
vigor in learning (.752 and .744) were slightly more internally consistent than dedication to learning component 
(.704). The measure exceeded the generally accepted criterion for existing scales of alpha 70 (Nunnal & Bernstein, 
1994). 
 
Table 1 Cronbach’s alpha of engaged learning in reading research articles 
factors Number of items Cronbach’s alpha 
1. absorption of learning 8 .752 
2.  dedication to learning 8 .704 
3.  vigor in learning 8 .744 
 
3.2 Validity    
We tested for multicollinearity problem by Pearson’s correlation coefficient. Results for the six subcomponents 
were found that the subcomponents of engaged learning in reading research articles had significant positive 
relationship between subcomponents (r=.319 to .594). This indicated that there was no multicollinearity problem.  
  
Table 2 Correlations between engaged learning in reading research articles components  
Variables CONCEN ENJOY VALUE ENERGY EFFORT MENTAL 
CONCEN 1.00           
ENJOY .594* 1.00         
VALUE .431* .446* 1.00       
ENERGY .584* .501* .334* 1.00     
EFFORT .402* .494* .433* .498* 1.00   
MENTAL .319* .359* .351* .357* .439* 1.00 
Mean 3.088 2.758 3.630 3.318 3.395 3.598 
S.D. 0.544 0.699 0.630 0.564 0.585 0.601 
Bartlett's Test of Sphericityχ2 = 185.876, df = 15, p=.000 
Kaiser-Mayer-Olkin measure of sampling adequacy (KMO) = 0.834 
Note: *p < .05 
  
The construct validity of the measure tested by LISREL showed χ2 = 10.525; df = 6; p = .244; RMSEA = 0.087. 
Hu and Bentler (1999) suggest that cutoffs close to or below .08 for SRMR, .06 for RMSEA, and at or above .95 for 
CFI indicate adequate fit. This indicated the following estimates of model fit. 
 
Table 3 Factor loadings and R2  of engaged learning in reading research articles measure 
Variables 
Factor loadings R2 
b(SE) B t R2 
First-order factor     
ABSORP      
CONCEN 0.416(0.062) 0.764 6.450* .570      0.583 
ENJOY 0.544 0.778 <---> .547      0.605 
DEDICAT      
VALUE 0.403(0.069) 0.688 5.621* .393 0.474 
ENERGY 0.408 0.724 <---> .566 0.542 
VIGOR      
EFFORT 0.393(0.093) 0.624 4.231* .654 0.389 
MENTAL 0.338 0.563 <---> .282 0.317 
Second-order factor     
ABSORP .926 (0.131) .926 7.072* .857  
DEDICAT .988 (0.141) .988 6.984* .976  
VIGOR .926 (0.186) .926 4.983* .858  
χ2 = 10.525, df = 6, p= .104, GFI= 0.966, AGFI= 0.880, RMR= 0.133, RMSEA= 0.087 
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Table 3 Factor loadings and R2  of engaged learning in reading research articles measure (continued) 
Correlation matrix ABSORP DEDICAT VIGOR ENGAGE 
ABSORP 1.000    
DEDICAT .866* 1.000   
VIGOR .874* .664* 1.000  
ENGAGE .819* .523* .589* 1.000 
Note: * p<.05  
<---> constrained parameter 
 
 
Chi-square=10.525, df=6, p-value=.104, RMSEA=0.087 
 
Fig. 2. Results of the second-order factor model of engaged learning in reading research articles. 
 
4. Conclusions 
 The aim of this research was to develop and verify the quality of the developed engaged learning in reading 
research articles measure. We collected data by questionnaires. One hundred Chulalongkorn University students 
voluntarily completed questionnaires. Results showed that the developed engaged learning in reading research 
articles measure had an acceptable quality in both reliability and validity. 
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